Recombinant human bone morphogenic protein-2-enhanced anterior spine fusion without bone encroachment into the spinal canal: a histomorphometric study in a thoracoscopically instrumented porcine model.
A thoracoscopically assisted 5-level anterior spinal fusion and instrumentation model analyzing new bone formation when using recombinant human bone morphogenic protein-2 (rhBMP-2) with a collagen hydroxyapatite-tricalcium phosphate (HA/TCP) composite sponge carrier. To determine whether new bone formation extends beyond the posterior confines of the vertebral body encroaching into the spinal canal when rhBMP-2 is used to enhance anterior fusion. A possible concern regarding the use of rhBMP-2 to enhance spinal fusion is the risk of unwanted bone formation leading to inadvertent fusion of adjacent levels or compression of neural elements. The safety of rhBMP-2 in one spinal application does not ensure similar results in other applications. Therefore, the expanded use of rhBMP-2 should occur only after carefully monitored preclinical and clinical studies for each new application. Eighteen pigs underwent thoracoscopically-assisted instrumentation and fusion of 5 contiguous levels (T5-T10) and randomly assigned to 4 treatment groups: group 1 (n = 6): rh-BMP-2 on a HA/TCP-collagen sponge (Medtronic Sofamor Danek, Memphis, TN); group 2 (n = 4): iliac crest autograft; group 3 (n = 4): empty; group 4 (n = 4): HA/TCP-collagen sponge (Medtronic Sofamor Danek) only. In groups 1 and 4, the HA/TCP collagen sponge was morselized into small granules and pushed through a bone delivery funnel for implantation into the disc. At 4 months after surgery, spines were sectioned longitudinally through the midsagittal plane and underwent undecalcified processing. Bone formation extending beyond the margins of the original discectomy and the confines of vertebral body were evaluated histomorphometrically at each operative level. Recombinant human bone morphogenic protein-2 on a HA/TCP-collagen sponge induced significant new bone formation extending anterior to the confines of the vertebral body compared with the other treatment groups (P < 0.05). In addition, rhBMP-2 on a HA/TCP-collagen sponge induced significant new bone formation extending posterior to the original margins of the discectomy (P < 0.05). However, there was no new bone formation beyond the confines of the posterior vertebral body. The total bone volume in the rhBMP-2-HA/TCP-collagen sponge group was significantly greater compared with all other groups in both the discectomy fusion area and beyond the discectomy area (P < 0.05). Recombinant human bone morphogenic protein-2 on a HA/TCP-collagen sponge enhanced anterior spinal fusion and induced significant new bone formation extending beyond the margins of the original discectomy and anterior vertebral body, most likely secondary to migration of some morselized carrier fragments from the disc space. However, the new bone formation did not extend beyond the posterior confines of the vertebral body to encroach into the spinal canal because of the intact posterior anulus and/or posterior longitudinal ligament.